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‘ Arg T

7 Interference between Z and y* exchanges

f * f’ f f’
Y
>\/\/< + >\/%/\\ f = e, quarks
f £’ f £

71 6-dependent cross sections
do / dcosO = A(1+cos20) + Bcoso f

|, _do(cos0 >0)-do(eosd <0) \

" do(cos@ >0)+do(cosd <0) f 9/ o f
- A, =3B/8A \
- Directly probing the couplings ?,

71 Reduces systematics
= Luminosity, efficiencies and acceptance
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‘ Acg at Hadron Colliders -,

e-

~ -1
of CDF Run | (~110 pb™)

q——>> 0 +— (] PRL 87, 131802 (2001) [ £ dt =108 pb!
I I T T I I I \ T T 1

| PPbar —> ¥*/Z + X

- 1992-1995 Data ¥y /7 —> ee -

+ 1.0~ — SM prediction M(ee) > 40 GeV/c? N

e I (NLO QCD with MRST) i

1 : -
AFB uu—eta”
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‘ Ac, beyond LEPII: Z etc... —

e Looking for symmetries 500 GeV/c2 Z.
Rosnlelr, JL .Ph.y‘.e". Il?evl

beyond the SM Arg [ 2] 'P_5_4.’.‘1(.)Z8(1 ggf):

AVarious models predict os |
new neutral, heavy !

bosons: Z's

e New resonance could
interfere with y and Z. .

e Complementary to Ul — e et Ly

Lo b P | |

cross-section search 2
(see Muge’s talk) Mee(GeV/c?)
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‘ Zly* Candidates and CDF T

CDF 11 Preliminary

3

—
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Events f 1 Gevic?

Ewvents f 1 GeVic?

Backgrounds for Z/y*

e Dijet dominant

T

Background Summary

Source

# of events

C-C | C-P

10'4 [ N
50

TR S N T T TN R A |
100 150 200 250
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300
Dijet ij (Ge\ffc2} for central-plug

Mean 62.27
) (A) RMS 2216
10 Integral 8.978
10° CDF Il Preliminary
3 B -
10 _
1u'4|....|....|....|.. i 1
50 100 150 2029 250 300 350 400
Dijet ij (GeV/c ) for central-central
R "IMean  69.85
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10 .. =
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] T
10 =

|
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‘ Data-MC Comparisons T

™ 3

o 10 = | - « Data =
= F Zly— e*e MC -
8 1[]2 = Dijet background _
o = ' B Z/y— v background | 3
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Data-MC: Cos(0)
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Calculating Acg T

e cos6’ in Collin-Soper frame eCalculating A-g:
2 Minimize ambiguity in the
Incoming quark Pt

4 - do(cosf*>0)—do(cosf* <0)

lab frame

" do(cosf*>0)+do(cosd* <0)

ZO/y
/ N = N ;—kgrnd N - N ;kgrnd

— _ a a_
P,=0| A4,= YT N
Bkgrnd 4 Bkgrnd

Z‘AXI’S\\\ ZO/'Y* Z . .
x a a
p P a : Forward/Backward Acceptance

e cos0*>0 =Forward

e c0s0*<0 =Backward

Gregory Veramendi

& Efficiency
N* : Forward/Backward Candidates
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‘ Acceptance:Event Loss B

e Generator Raw D|str Acceptance

Level: Low =5
® ACCGptanCG 1S Mass '::: R~ EE% e coui A O
Symmetric’ bUt zuu:—i l:l:! -0.6 0.4 - | I | : i E I;EE UB Ulﬁ ul-'l ﬂlz [E| Ulz Ulﬂl l]iﬁ l:llﬂné

cos 6* (40 < MLE < 78 Gewé) cos6* (40 <M, <78 GeV/é)

distribution is not G

* Grey: Pole =~ " i
2 Ing | <1sInq | <3, Region==; s — - ggg

10000 [
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cos 0* (78 < M,, < 105 GeV/é) cos6* (78 <M, < 105 Gewé)

cceptance

A
=
o

o Tends to shift ~ High
Az in a bin Mass

0 i i i i H H H i H
-1 08-06-04-02 0 02 04 0.6 0.8 1

cos 6* (105 < M, < 200 GeV/é) cos 6* (105 < M, < 200 GeV/é)
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‘ Acceptance:Event Migration T

e Event Migration
Matrix

e Large correlations \‘\o Event Mlgratlon Matrl
between bins near ¢ % T

Sum A in Rows:

= 09 =
Z pole o 14C CDF Il Preliminary 0.8
e Unfolding Z 12 0.7 %,
Problem 5 10- 06 <
7 Invert Matrix by % 8 gj
fitting for A S 6L 0'3
- Large variances  § ar '
7 Correction = r 0.2
factors VOZ o 0.1

- Biases result G, 2 4_6 8 10 12 14 6‘00
3 . .
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Fit with smoothing I
e Result fitting Agg EaF L o

. 15 CDF Il Preliminary
7/ Large 2-2 3 iL E
uncertainties 04l | E
A Tikhonov 0.2} 1% ‘ s
regularization U.;H_ ZI7 — €€ NC:
- Only in bins with 027 sevara figerstiod
correlations 0.4 - $ Statistical
Eo.s_"'w"'w"'w""|"""""" 06:_ L thﬂl . ._-
04 “lmbdulte 41 40 60 100 208 300 600
o (s | | ] M., (GeV/c’)
oF | :
0.2 .
0.4 .
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-06....|....| -
70 75 80 85 90 95 100 105
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‘ Fitting for Z Couplings T

e Fit at Raw A Level

b
T

CDF RunllI Preliminary

Residuals
=
%o
I

= S
=%
L DL

ATest A g is smeared
=
0.2 -

agreement with SM

=]
I

f %—%%nda_?ﬂgﬁ_gm xiﬁ 6

04 F
0 6:— O residuals from data
residuals from fit
-0.8 - -- residuals from fit withu, +1 6
B Y Y Y I
REYRS 2388028 ¢F 3
S N ~NNAY
~~ M (GeVie)
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Couplings Results
Quark Couplings

T

2 /ndf =10.66/11

This 2fb? | Experimental | SM Prediction | S/

StUdy Uncert. values (PDG) 0.8

u | 0.41£0.14 | +0.028 | 0.330+0.016 | 0.3459+0.0002 | ,4 L
u, | 0.01+0.12 | +0.024 | -0.176+0.008 | -0.1550+0.0001 [ |
L | -0-32+0.26 | 0.057 | -0439+0.011 | -0.429140.0002 | :

. | -0.02+£0.34 | +0.088 | -0.023+0.058 | 0.0776+0.0001 :

0 -

-0.2 —

sin? Oy = 0.2238 + 0.0046(stat) & 0.0020(syst) - F
y2/ndf = 12.71/14.0 0.6
0.8 -

68% CL
95% CL
99% CL

CDF Runll Preliminary

_® Standard Model

This study SLD+LEP SM prediction
ey |-0.056+0.018 | -0.03816+0.00047 | -0.03816 + 0.00047
ey |-0.536+0.190 | -0.50111+0.00035 | -0.5064 + 0.0001

Gregory Veramendi

Agg in dielectrons at CDF

08 06 04 02 0 02 04 06 08 1

Electron Couplings:y’/ndt=12.5/13 "1

84r
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‘ Acceptance*Efficiency ’f

o Correction Factors:  F F [ P Forward Events -
7 Energy Resolution % 06- — Backward Events |
7 K_inen_1atic and : z::
Fiducial cuts %03_ ' :
7 Radiation from FSR & g5F :
and Brems < 01 CDF Il Preliminary
/1 Electron ID Q060 100 2%0 300800
efficiency M. (GeVic))

e Assumes SM

21 Allow Z couplings
to float
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‘ SM w/ measured Z couplings T

e Result with &

. 0.8

correction factors g

ZNot useful for g:

non-SM physics o

near Z-pole by

0.6 0.6

< oal| | “hmadie | COF Il Preliminary | 4
02} ‘ : -
of + ]
-u2§ E
045 et sing A couplings fits
06 v o

70 75 80 85 902 95 100 105
M, (GeV/c")

Gregory Veramendi

neg 1 dielectrons at CDF

;_ A, corrected assuming SM
— and using A ; couplings fits -]
3 CDF Il Preliminary 1
E 2l — e'e MC:
C band includes _]
= several theoreticak
Z_ calculations _‘
- $ Statistical
- o Total s
0 60 100 200 300 600
.
M., (GeVic")
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‘ Conclusions T

e Unfolding Problem near Z pole

/Fit for couplings using uncorrected Acg
Good agreement with current world ave.
AContribute to Z-quark couplings in future?

e High mass not affected by smearing
e Nothing new above pole, yet...
e PRD on its way...
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Understanding the detector T

e Radiation Effects: Charge ID e Energy Scale and
2 Get M_, dependence from MC Resolutlon
7 two effects: “tridents”, G(pT) W ggg.—- . e
2 S20F
e Trident: § ?gﬂ; CDF 1l Preliminary
2 160F
~ 140 &
B
2 80F i i
60 & }
40 &
20
P 0.035:| T — G5 B0 B5 , 80 95 100 105
g 0.03;— p0 0.0145 + 0.0005795 M., (GeV/c') Central-Central
goozs T Jr Y
e a3 E = 300F
E 0.02§-|— —I——I— —LIJ—‘L g 3250:
¢ 0.015F = & = 2 o
% o01E T B RN
;:é ] § 150 E
0.005¢ CDF I Prellmlnary 100 ¢
050100 - 150 200,250 300 50 F :
. (GEVIC®) G5 80 85 80 85 100 105
MisID rate (trident):0.7% M. (GeVic®) Central-Plug
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‘ Cross-Check: SS vs OS

e SSvs. OS

2ACC : Find 36 SS events
in our sample

- Have to worry about Material
—> Tridents

e Subtracting peak
from MC

13 £ 644ap) X 45 €VENLS

e Checks both radiation in
Simulation and
background estimation

Gregory Veramendi

Events { 4 GeVfc*

-
=]
f Y
=]

Agg in dielectrons at CDF
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2
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g 2
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2
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Dijet background T

e From Data

E T T T T T T T T T T Entries 234415
. = af CDF Il Preliminary |Mean 6227
M, from jet sample ER: RMS 2216
o - Integral 8.978
A Acg from background T g ;
sample o L |
-AFB~O E|....|....|....|.. | T R
50 100 150 200 250 300 350 400
M.. (GeV) for dijet in central-central
= 05— ' ' T 3
2 =3 . 2 = E 2 ET T T T T T Entries 286040
S g.gé CDF Il Preliminary % /ndf=36.8/15 E & ¥ Mean 6985
= 0.3¢ E =~ = RMS 23.64
< 0.2 E Zo' L Integral  127.7
015 { = & F 3
OE='=—0=|=+ = = 10° ;— 3
0.1 i+ ¥ | = ]
-o:zf_ E 10° & ]
-0'32_ _; 10 :5'0 - '10'8' 160 . 200 250 300 350 400
0.4 E P Invariant Mass (M.,)
-0.5=————— ' ——
40 60 100 200_300 600

M., (GeVic?)
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‘ Acceptance T

e Generator Level |Line: backward | Dashed: forward

e 1t

Studies: Soot® 2%% @ ]
e 5,0 cjc;aI(E)E
e Event Loss: $os. IR 5
0.5E j : : :
A A: Fiducial Cuts 0.4F N+ | <14 1%
0.35— 1:
7 B: Kinematic Cuts % |n2 | <3 os; _
% 60 100 200 400 % 60 100 200 400
M., (GeV) M., (GeV)

e Event Migration: ST

835 — 3

. n-o.efi ';g— 3 —

2 C: E; Smearing for- S5 FSR
0.6F ;

AD: FSR o5t z
Corrections - 1 _z

0.2F

0.10 ET > 20 GeV : :

% 60 100 200 400 % 60 100 200 400
ce (GeV) M.. (GeV)
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‘ Correlations in Couplings

The correlation matrix :

Uy Ua dy da
uy | 1.000 | 0.193 | 0.675 | -0.07/8
us | 0193 | 1.000 | -0.324 | 0.332
dy | 0.675 | -0.324 | 1.000 | -0.535
ds | -0.078 | 0.332 | -0.535 | 1.000

Gregory Veramendi
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e Number of MC's
e VPB

/g resummation
e /GRad

20(a) EW corr.
e Pythia

Parton shower
(QED+QCD)

e Nothing w/ NLO

QCD & O(a) EW

Gregory Veramendi
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o .
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" Pyt
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A Acp(Theory - Center of Band)/{0.5 bandwidth)

& . 8
o = O R - o
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‘ Systematics ’f

e Energy Scale e Checked(negligible):
71 Central: £0.5% 7 Ag(dijet)
A Plug: £1% A Arg(W+X)

° Energy Resolution 7 Fiducial acceptance

72 Charge mis-ID

2 Central: +0.5 GeV . -
7 Trigger efficiency

7 Plug: +1.5 GeV

O
Material e For SM plot:
2 Central: £0.015 X, Copper A A
eg input from
2 Plug: £1/6 X, Iron couplings measurement

e Background
2QCD: inake rate
2 Montecarlo: (6, @5, ®X

accept theory )

%
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‘ Fitting for Agg T

e Parameterization takes f(AggPMysics)> A graw

e Construct -log(likelihood): binomial function
P(Ai) = (v, ) (4 A (=A™ ()
a=—N,-log(l+ A4, )—N,-log(l-4.,")+C

e Some bins poorly constrained...

e Add smoothing function o dzfi;;(]‘fee)

ee

o' =—log(P(Ap )+ A- S fie (M )]

e Choose A such that o’=0+0.5
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‘ Add Smoothing T

e Using Tikhonov regularization

2
2
@ e <Mee>) o

S[ftme(Mee)]:j( M 2

e We assume parabolic form for f,..(M..)
ASolve for three adjacent bins

e New likelihood:
o' =—log(P(Az )+ A-S[fe(M,,)]

e Choose A such that a’'=0+0.5
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‘ Parameterizing Acceptance — 2

e Define 4 15x15 matrices: gi - NeGim) gy _ Nylsim)

ZEfficiency for bin i to end N (gen) NF_(g_e”)
' ini i _ N (Slm) _ Nj(sim)
up in bin j RI =

o B(gen) - Nj(gen)
e Mean # of events in bin I:
Ny 5(gen) = Ny, (gen)(: £ Apy)
eNumber of raw/detector level events:

Ni(raw) = Z( -N,.(gen)+RJ, N;(gen))

Ni(raw) = Z( N, (gen)+RJ, N;(gen))
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